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INTRODUCTION
Aquatic invertebrates are aptly applied to bioassessment since they are known

to be important indicators of stream ecosystem health (Hynes 1970). Long lives,

complex life cycles and limited mobility mean that there is ample time for the benthic

community to respond to cumulative effects of environmental perturbations. This report

summarizes data collected in July 2003 from 8 sites in the Ninemile Creek drainage.

Sites were located in Missoula County, Montana and lie within the Northern Rockies

ecoregion (Woods et al. 1999).

A multimetric approach to bioassessment such as the one applied in this study

uses attributes of the assemblage in an integrated way to measure biotic health. A
stream with good biotic health is "...a balanced, integrated, adaptive system having the

full range of elements and processes that ai-e expected in the region's natural

environment..." (KajT and Chu 1999). The approach designed by Plsifkin et al. (1989)

and adapted for use in the State of Montana has been defined as "... an array of

measures or metrics that individually provide information on diverse biological

attributes, and when integrated, provide an overall indication of biological condition."

(Barbour et aJ. 1995). Community attributes that csin contribute meaningfully to

interpretation of benthic data include assemblage structure, sensitivity of community
members to stress or pollution, and functioned traits. Each metric component
contributes an independent measure of the biotic integrity of a stream site; combining

the components into a total score reduces variance and increases precision of the

assessment (Fore et al. 1996). Effectiveness of the integrated metrics depends on the

applicability of the underl3dng model, which rests on a foundation of three essential

elements (Bollman 1998a). The first of these is an appropriate stratification or

classification of stream sites, typically by ecoregion. Second, metrics must be selected

based upon their ability to accurately express biological condition. Third, cui adequate
assessment of habitat conditions at each site to be studied enhances the interpretation

of metric outcomes.

Implicit in the multimetric method and its associated habitat assessment is an
assumption of correlative relationships between habitat measures and the biotic

metrics, in the absence of water quality impairment. These relationships may vary
regionally, requiring an examination of habitat assessment elements and biotic metrics

and a test of the presumed relationship between them. Bollman (1998a) has studied the

assemblages of the Montana Valley and Foothill Prairies (MVFP) ecoregion and has
recommended a battery of metrics applicable to the montane ecoregions of western
Montana. This metric batteiy has been shown to be sensitive to impairment, related to

measures of habitat integrity, and consistent over replicated samples. However, scoring
criteria developed for the MVFP ecoregion metric battery may not be appropriately
sensitive for streams of the Northern Rockies ecoregion. Additional work may be needed
to calibrate scoring to montane regions, thus impairment classifications must be
interpreted with care.

METHODS
Scimples were collected in July 2003 by personnel of the Montana Department of

Environmental Quality (Montana DEQ). Sample designations and site locations are
indicated in Table 1 suid on Figure 1. The site selection and kicknet sampling method
employed were those recommended in the Montcina DEQ Standard Operating
Procedures for Aquatic Macroinvertebrate Sampling (Bukantis 1998). Aquatic
invertebrate samples were delivered to Rhithron Associates, Inc., Missoula, Montgma,
for laboratory and data analyses. In the laboratory, the Montana DEQ-recommended '

sorting method was used to obtain subsamples of at least 300 organisms from each
sample, when possible. Organisms were identified to the lowest possible taxonomic
levels consistent witli Montana DEQ protocols.



Table 1. Sgunple designations and locations. Sites are listed in upstream-to-
downstream order. Ninemile Creek drainage. July 2003.

Site ID Station ID Activity ID Location Description

BBL0C
01

JOSPC
01

JOSPC
02

MCOR
C02

MCOR
COl

CEDRC
01

STNYC
01

STNYC
02

C04BBLUC01

C04JOSPC0

1

C04JOSPC02

03-C212-M

03-C214-M

03-C213-M

C04MCORC02 03-C211-M

C04MCORC01 03-C209-M

C04CEDRC01 03-C215-M

C04STNYC01

C04STNYC02

03-C208-M

03-C207-M

BIG BLUE CREEK 400
YDS U/S FROM MOUTH
OF NINEMILE CREEK
JOSEPHINE CREEK U/S
OF FS RD 890 100 YDS

JOSEPHINE CREEK 100
YDS U/S OF MOUTH OF
NINEMILE CREEK
MCCORMICK CREEK
250 YDS U/S OF
CONFLUENCE OF
LITTLE MCCORMICK
CREEK

MCCORMICK CREEK
0.25 MI ABOVE MOUTH
CEDAR CREEK 0.5-0.75

MI UP STARK MTN TRAIL
#58 ABOVE FS 5515

STONY CREEK 250 YDS
ABOVE FR 5490 XING

STONY CREEK 0.25 MI
U/S FROM MOUTH OF
NINEMILE CREEK

Collection
Date

Latitude

07/25/03 47°-ll'-34"

07/26/03 47°-ir-09"

07/26/03 47°-08'-53"

07/24/03 47''-09'-09"

07/24/03 47°-08'-08"

07/29/03 47°-05'-22"

07/24/03 47°-06'-39"

07/23/03 47°-04'-22"

Longitude

1 14°-35'-43"

114°-29'-42"

U4"-3r-59"

114°-29'-12"

114°-30'-46"

114°-30'-57"

114°-23'-43"

114°-25'-41"

To assess aquatic invertebrate communities, a multimetric index developed in

previous work for streams of western Montana ecoregions (BoUman 1998a) was used.
Multimetric indices result in a single numeric score, which integrates the values of

several individual indicators of biologic health. Each metric used in this index was
tested for its response or sensitivity to varying degrees of human influence. Correlations
have been demonstrated between the metrics and various symptoms of human-caused
impairment as expressed in water quality parameters or instream, streambank, and
stream reach morphologic features. Metrics were screened to minimize variability over
natural environmental gradients, such as site elevation or sampling season, which
might confound interpretation of results (BoUman 1998a). The multimetric index used
in this report incorporates multiple attributes of the sampled assemblage into an
integrated score that accurately describes the benthic community of each site in terms
of its biologic integrity. In addition to the metrics comprismg the index, other metrics
shown to be applicable to biomonitoring in other regions (PQeindl 1995, Patterson 1996,
Rossano 1995) were used for descriptive interpretation of results. These metrics include
the number of "dinger" taxa, long-lived taxa richness, the percent of predatory
organisms, and others. They are not included in the integrated bioassessment score,
however, since their performance in western Montana ecoregions is unknown. However,
the relationship of these metrics to habitat conditions is intuitive and reasonable.

The six metrics comprising the bioassessment index used for MVFP sites in this
study were selected because, both individually and as an integrated metric battery, they
are robust at distinguishing impaired sites from relatively unimpaired sites (BoUman
1998a). In addition, they are relevant to the kinds of impacts that are present in the
Ninemile Creek drEiinage. They have been demonstrated to be more variable with
anthropogemc disturbance than with natural environmental gradients (BoUman 1998a).
Each of the six metrics developed and tested for western Montana ecoregions is

described below.



1. Ephemeroptera (ma3rfly) taxa richness. The number of mayfly taxa

.
declines as water quality diminishes. Impairments to water quality which have been
demonstrated to adversely affect the ability of mayflies to flourish include elevated
water temperatures, heavy metal contamination, increased turbidity, low or high
pH, elevated specific conductance and toxic chemicals. Few majrfly species axe able
to tolerate certain disturbances to instream habitat, such as excessive sediment
deposition.

2. Plecoptera (stonefly) taxa richness. Stoneflies are particularly
susceptible to impaiiTnents that affect a stream on a reach-level scale, such as loss
of riparian canopy, streambank instability, channelization, and alteration of
morphological features such as pool frequency and function, riffle development and
sinuosity. Just as all benthic organisms, they are also susceptible to smaller scale
habitat loss, such as by sediment deposition, loss of interstitial spaces between
substrate particles, or unstable substrate.

3. Trichoptera (caddisfly) taxa richness. Caddisfly taxa richness has been
shown to decline when sediment deposition affects habitat. In addition, the presence
of certain case-building caddisflies can indicate good retention of woody debris and
lack of scouring flow conditions.

4. Number of sensitive taxa. Sensitive taxa are generally the first to
disappear as anthropogenic disturbances increase. The list of sensitive taxa used
here includes organisms sensitive to a wide range of disturbances, including warmer
water temperatures, organic or nutrient pollution, toxic pollution, sediment
deposition, substrate instability and others. Unimpaired streams of western
Montana typically support at least four sensitive taxa (Bollman 1998a).

5. Percent filter feeders. Filter- feeding organisms are a diverse group;
they capture small paiticles of organic matter, or organically enriched sediment
material, from the water column by means of a variety of adaptations, such as
silken nets or hairy appendages. In forested montane streams, filterers are expected
to occur in insignificant numbers. Their abundance increases when canopy cover is
lost and when water temperatures increase and the accompanying growth of
filamentous algae occurs. Some filtering organisms, specifically the Arctopsychid
caddisflies (Arctopsyche spp. and Parapsyche spp.) build silken nets with large mesh
sizes that capture small organisms such as chironomids and early-instar mayflies.
Here they are considered predators, and, in this study, their abundance does not
contribute to the percent filter feeders metric.

6. Percent tolerant taxa. Tolerant taxa are ubiquitous in stream sites, but
when disturbance increases, their abundance increases proportionately. The list of
taxa used here includes organisms tolerant of a wide range of disturbances,
including warmer water temperatures, organic or nutrient pollution, toxic pollution,
sediment deposition, substrate instability and others.

Scoring criteria for each of the six metrics are presented in Table 2. Metrics
differ in their possible value ranges as well as in the direction the values move as
biological conditions change. For example, Ephemeroptera richness values may range
from zero to ten taxa or higher. Larger values generally indicate favorable biotic
conditions. On the other hand, the percent filterers metric may range from 0% to 100%;m this case, larger values are negative indicators of biotic healtii. To facilitate scoring,
therefore, metric values were transformed into a single scale. The range of each metric
has been divided into four parts and assigned a point score between zero and three. A
score of three indicates a metric value similar to one characteristic of a non-impaired
condition. A score of zero indicates strong deviation from non-impaired condition and
suggests severe degradation of biotic health. Scores for each metric were summed to
give an overall score, the total bioassessment score, for each site in each sampling
event. These scores were expressed as the percent of the maximum possible score
which IS 18 for this metric battei-y. The total bioassessment score for each site was



N ..OO.IIo^t' N „OOSOol^ N ,.oo,/:ooZ.t' N ..OO.SOaZt

N ..oo.ii=<:t' N ,.00,60oZ.fr N nOOiZOoit- N ..oa.sOoZfr

Figure 1. Approximate sampling locations. Ninemile Creek drainage. July 2003.



Table 2. Metrics and scoring criteria for bioassessment of montane streams of Western
Montana (Bollman 1998a).

Metric

Score

Ephemeroptera taxa richness > 5

Plecoptera taxa richness > 3

Trichoptera taxa richness > 4

Sensitive taxa richness > 3

Percent filterers 0-5

Percent tolerant taxa 0-5

5 -4

3-2

4- 3

3-2

5.01 - 10

5.01 - 10

3-2

1

2

1

10.01 -25

10.01 -35

< 2

< 2

> 25

> 35

Table3a. Criteria for the assignment of use-support classifications / standards violation
thresholds (Bukantis 1998).



conditions. Taxa tolerant to saprobic conditions are also generally tolerant of

warm water, fine sediment and heavy filamentous algae growth (Bollman
1998b). Loss of canopy cover is often a contributor to higher biotic inde.x values.

The taxa values used in this report are modified to reflect habitat aind water
quality conditions in Montana (Bukantis 1998). Ordination studies of the

benthic fauna of Montana's foothill pradrie streams showed that there is a

correlation between modified biotic index values and water temperature,

substrate embeddedness, and fine sediment (Bollman 1998a). In a study of

reference streams, the average value of the modified biotic inde.x in least-

impaired streams of western Montana was 2.5 (Wisseman 1992).

Taxa richness. This metric is a simple count of the number of unique taxa

present in a sample. Average taxa richness in samples from reference streams in

western Montana was 28 (Wisseman 1992). Taxa richness is an expression of

biodiversity, and generally decreases with degraded habitat or diminished water

quality. However, taxa richness may show a paradoxical increase when mild

nutrient enrichment occurs in previously oligotrophic waters, so this metric

must be interpreted with caution.

Percent predators. Aquatic invertebrate predators depend on a reliable source of

invertebrate prey, and their abundance provides a measure of the trophic

complexity supported by a site. Less disturbed sites have more plentiful habitat

niches to support diverse prey species, which in turn support abundant
predator species.

Number of "dinger" taxa. So-called "dinger" taxa have physical adaptations that

allow them to cling to smooth substrates in rapidly flowing water. Aquatic

invertebrate "dingers" are sensitive to fine sediments that fill interstices between
substrate particles and eliminate habitat complexity. Animals that occupy the

hjrporheic zones are included in this group of taxa. Expected "dinger" taxa

richness in unimpaired streams of western Montana is at least 14 (Bollman

1998b).

Number of long-lived taxa. Long-lived or semivoltine taxa require more than a
year to completely develop, and their numbers decline when habitat and/ or

water quality conditions are unstable. They may completely disappear if

channels are dewatered or if there are periodic water temperature elevations or

other interruptions to their life cycles. Western Montana streams with stable

habitat conditions are expected to support six or more long-lived taxa (Bollman

1998b).

RESULTS
Bioassessment

Figure 2 summarizes bioassessment scores for aquatic invertebrate communities
SEimpled from the Ninemile Creek drainage. Table 4 itemizes each contributing metric

and shows individual metric scores for each site. Tables 3a and 3b above show criteria

for impairment classifications (Plafkin et al. 1989) and use-support categories

recommended by Monteina DEQ (Bukantis 1998).

When this assessment method is applied to these data, scores indicate that all 8

studied sites were non-impaired and fully supported designated uses.



Figure 2. Comparison of total bioassessment scores (reported as percent of maximum
score) for 8 sites in the Ninemile Creek drainage. July 2003. The revised bioassessment

method (BoUman 1998a) was used to calculate scores.
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Josephine Creek
Each of the 2 sampled sites on Josephine Creek (JOSPCOl and JOSPC02)

supported sensitive assemblages indicative of excellent water quality conditions. Mayfly
taxa richness was high at both sites (12 at the upper site, 8 at the lower site), and biotic
index values (1.25 for the upper site, 2.81 for the lower site) were within expectations
for an unpolluted mountain stream. Cold-stenotherms were diverse and abundant at
each site.

Neither site exhibited evidence of excessive fine sediment deposition. Both
"dingers" and caddisflies were amply represented in the sampled reaches. The upper
site supported 1 1 caddisfly taxa and 19 "dinger" taxa while the lower site yielded 12
taxa and 23 taxa respectively. Exceptionally diverse assemblages (49 taxa at the upper
site, 51 at the lower site) were collected at both sites, and stonefly richness (9 at the
upper site, 7 at the lower) remained high along the longitudinal extent of the creek.
Instream as well as reach scale habitat conditions were likely excellent. Dewatenng and
other limitations to long life cycles were probably not influential in Josephine Creek;
semivoltine taxa were collected at both sites. Benthic assemblages were functionally
similar in both reaches; all expected components were included. Shredders were
abundant, implying ample riparian inputs of organic material.

McCormick Creek
Water quality indicators gave results indicating unpolluted water at the

upstream site on McCormick Creek (MCORC02). The biotic index value (2.74) was low,
and mayfly taxa richness high (9). The site supported at least 13 cold-stenotherm taxa.

High richness in both the "dinger" (27) and caddisfly (9) groups suggested that
fine sediment deposition did not impair biologic health at this site. High overall taxa
richness (51) and the large number of predator taxa (16) collected here likely reflect

complex and undisturbed instream habitats. Six stonefly taxa were represented in the
sample; reach scale habitat features were probably largely intact. Catastrophic
dewatering or scouring sediment pulses seem unlikely, since 7 semivoltine taxa were
counted. All expected components were present in the functional rmx.

The biotic index value (3.65) calculated for the benthic assemblage collected at
the downstream site on McCormick Creek (MCORCOl) was higher them expected for a
montane stream. The abundance of the midge Cricotopus (Nostococladius) accounts for

the unexpected value returned for this metric. Montana DEQ Standard Operating
Procedure calls for the assignment of a tolerance value of 6 for this taxon, which is

considered by other biologists to be a sensitive, cold-stenotherm. Deleting the animal
from the calculation results in a biotic index value of 2.56; this seems more consistent
with the quality of the assemblage as a whole, and with the high mayfly taxa richness
(8). Water quality was probably excellent at this site. Seven cold stenotherm taxa,
including the stonefly Megarcys sp. were collected here.

Instream and reach scale indicators performed well at this site. Both "dinger"
taxa (26) and caddisfly taxa (9) were well-represented. Stony benthic substrates were
probably not impaired by excessive fine sediments. Forty-four taxa were counted in the
sample; of these, 13 were predators. These findings imply that instream habitats were
abundant and diverse here. The integrity of reach scale habitat features may be
reflected in the high stonefly taxa richness (5). Five long-lived taxa were collected,

implying that surface flow persisted year-round in this reach. All expected functional
components were present.

Cedar Creek
The single sampled site on Cedar Creek (CEDRCOl) supported a diverse,

sensitive benthic assemblage. Mayfly taxa richness (8), the biotic index value (2.42) and
the high number of cold-stenotherm taxa (9) all strongly suggest that cold, clean water
characterized the visited reach.



Twenty "dinger" taxa and 8 caddisfly taxa were collected; fine sediment
deposition probably did not linrut access to hard substrates. Overall taxa richness (44)
and predator richness (15) both suggest that a diversity of instream habitats were
available. The rich stonefly fauna (8 taxa) may be related to undisturbed streambanks,
natural channel morphology, and intact riparian zones. It seems unlikely that
disastrous interruptions to long life cycles were recent, since at least 5 semivoltme taxa
were present at the site. All expected functional components, in seemingly appropriate
proportions, were collected.

Stony Creek
Two sites on Stony Creek were visited. At the upper site (STNYCOl), the

taxonomic composition and tolerance characteristics of the sampled assernblage
suggest cold water of excellent quality. At least 1 1 cold-stenotherm taxa were resident
in the reach, mayfly taxa richness (9) was high, and the biotic index value (1.90) was
low. Among the sensitive taxa present here were the caddisfly Cryptochia sp. and the
stonefly Setvena bradleyi.

Eighteen "dinger" taxa and 12 caddisfly taxa were collected, implying that fine
sediment deposition was not a limitation to biotic health in this reach. Instream
habitats were likely diverse and available, since 44 taxa were present in the sample-
deven of these were predators. Stonefiy diversity (6 taxa) was high enough to suggest
that reach scale habitat features such as channel morphology and riparian zones werem natural condition. Five semivoltine taxa were taken; surface fiow likely persisted here
year-round, and recent scouring sediment pulses seem unlikely. The functional
composition seemed appropriately balanced among all expected feeding groups.

Good water quality apparently extended downstream to the lower site on Stony
Creek (STNYC02), where high mayfly richness (7) and a low biotic index value (2 80)
characterized the sampled assemblage. Cold-stenotherm taxa (3), however were not as
well-represented at this site compared to the other sites visited for this study. This may
reflect somewhat warmer water temperatures in this reach.

Caddisfly taxa (9) and "dinger" taxa (17) were amply represented, suggesting
that stony substrates were uncontaminated by excessive fine sediment deposition Taxa
richness (39) was within expectations for a montane stream. Stonefly taxa richness
however, was somewhat lower than expected; this may reflect disturbance to reach

'

scale habitat features. Three taxa comprised the semivoltine fauna; all of these were
elmid beetles. Periodic dewatenng cannot be ruled out in this reach. Collectors were
donrunant among the functional groups.

CONCLUSIONS
• Seven of the sites studied supported diverse, sensitive, and functional benthic

assemblages characteristic of unimpaired montane streams. These were the site
on Big Blue Creek (BBLUCOl), both site on Josephine Creek (JOSPCOl and
JOSPC02), both sites on McCormick Creek (MCORC02 and MCORCOl) the site
on Cedar Creek (CEDRCOl) and the upper site on Stony Creek (STNYCOl).

. Evidence for somewhat warmer water temperatures and possible disturbance to
reach scale habitat features could be discerned from the benthic assemblage
sampled from the lower site on Stony Creek (STNYC02).

10





Habitat Assessment
Figure 3 graphically compares total habitat assessment scores recorded for the '.

sites in this study. Table 5 shows the habitat parameters evaluated, parameter scores

and overall habitat evaluations for the sites studied.

Figure 3. Total habitat assessment scores for sites on the Ninemile Creek drainage.

July 2003
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Overall habitat conditions at the visited site on Big Blue Creek (BBLUCOl) rated
sub-optimal. Assessment forms delivered with the sample collected here indicate that

the field investigator perceived severe sediment deposition at this site, although benthic
substrate diversity was rated optimal. The riparian zone was noted to be abbreviated on
the right side of the channel.

The upper site on Josephine Creek (JOSPCOl) was judged to have optimal
habitat conditions. All instream, streambank, and riparian zone parameters were noted
to be in optimal or sub-optimal condition. Habitat at the lower site on Josephine Creek
(JOSPC02) WEis perceived to be in sub-optimal overall condition. Moderate sediment
deposition was noted, and flow status was rated marginal.

Both sites on McCormick Creek (MCCORC02 and MCCORCOl) were rated
optimal for overall habitat conditions. All instream and streambank parameters received
optimal or sub-optimal scores; however, the riparian zone width was rated poor at the
lower site.

Optimal conditions were perceived at the site on Cedar Creek (CEDRCOl), in

spite of moderate sediment deposition. All other parameters were scored optimally or
sub-optimally.

The upper site on Stony Creek (STNYCOl) received optimal scores for all

streambank and riparian zone parameters, aind for most instream habitat parameters.
Channel flow status was judged sub-optimal. At the lower site (STNYC02), flow status
rated a marginal score. The riparian zone was noted to be foreshortened on the right
side of the channel. Overall habitat conditions rated sub-optimally.

12
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Habitat assessment vs. bioassessment
When habitat assessment scores are plotted against bioassessment scores, the

resulting figure provides an opportunity to evaluate the hypothetical relationship

between habitat integrity and water quality. Both factors are critical and interactive

determinants of the composition and functional integrity of aquatic invertebrate

assemblages. Presumably, high quality habitat, in the absence of impairments to water

quality, supports functional, diverse, and sensitive invertebrate assemblages; these are

assemblages that attain high bioassessment scores. Barbour and Stribling (1991) have

hypothesized that diminishing habitat quality should produce predictable diminishment
of bioassessment scores, when water quality is not a further insult. Figure 4 is a plot of

habitat assessment scores against bioassessment scores (revised method) for the

sampled assemblages of the Ninemile Creek drainage. The red line superimposed on the

plot represents the hypothetical relationship between habitat quality and biotic integrity

given good water quality. In this model, symbols falling in the upper right area of the

graph would represent sites with high scores for both bioassessment and habitat

assessment; according to this model, these would be unimpaired sites both in terms of

habitat integrity as well as water quality. The plot in Figure 4 places all studied sites in

the Ninemile Creek drainage in this region.

Figure 4. Total bioassessment scores plotted against habitat assessment scores for

sites on the Ninemile Creek drainage. July 2003. (Barbour and Stribling 1991).
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The Ninemile Creek drainage

Taxonomic data and metric summaries

July 2003
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Aquatic Invertebrate Taxonocaic Data
Site Name BIG BLUE CREEK 400 YRUS U/S FROM MOUTH 9MILE CR

Date Collected 7 /25/2003

Family

Elmidae

Order
Coleoptera

Dlptera

Ceratopogonidae

Chironomidae

Epbemeroptera

Empididae

Ptychopteridae

Simuliidae

Tipulidae

Ameletidae

Baetidae

Ephemerellidae

Heptageniidae

Haplotaxlda

Plecoptera

Enchytraeidae

ClUoroperlidae

Nemonridae

Peltoperlidae

Taxon

Cleptebnis

Elmidae
Heterlimnhis

Lara avara
Narpus
Zaitzeina

Ceratopogoninae

Brillia

Eukiefferiella Breliini Gr.

Micropsectra
Paranietnocnemiis

Riieocricotopiis

Rfieotanytarsiis

Ti>elenia

Chelifera

Empididae

Ptychoptera

Simulium

Dicranota

Tipiila

Amelelus

Baetis tricaudatus

Caudatella

Drunella doddsi
Drunella spinifera

Ephemerella
Serratella

Cinygmula
Epeorus grandis

Epeorus iongimanus
Ironodes

Rhitiirogena

Enchytraeidae

KatiiToperIa

Sweltsa

Malenka
Visoka cataractae

Zapada Columbiana

Yoraperla brevis

3TORET STATION C04BBLUC01

AoUvitylD 03-C212-M

Count Percent Unique BI FFG

1





Site Name BIG BLUE CREEK 400 YRDS U/S FROM MOUTH 9MILE CR 8TORET STATIONC04BBLUC01
( continuedfrom previous poge)

Trichoptera

Tricladida

Grand Total

Perlidae



Aqumtic lovsrtabrate Dat* Summary
Project n>. MTDE003C04
STORET Statioo ID: C04I1BLUC0 I

Activity n>:

StBtktaHama: BIG BLUE C



Aquatic Invertebrate TaxoDomic Data
Site Hame JOSEPHINE CREEK U/S OF FS RD 890 100 YDS

Date CoUected 7 /26/2003

Order Family Taxon

8TOHET STATIOH C04,JOSPC0

1

Activity ID 03-C214-M

Count Percent Unique BI FFO

Acarlna

Coleoptera

Dlptera

Acaii

Elmidae

Ceratopogonidae

Chironomidae

Ephemeroptera

Plecoptera

Empididae

Simuliidae

I

Ameletidae

Baetidae

Ephemerellidae

Heptageniidae

Chloroperlidae

Leuctridae

Nemoiiridae

Peltoperlidae

Perlidae

Perlodidae

Neniatoda
Ostracoda

Acari

Heterlimnhis

Ceratopogoninae

Brillia

Eukiefferiella Brehmi Gr.

EuJdeflerieUa Devonica Gr.

Mtcropsectra

Pagastia

Pararnetriocriemiis

Rfieocricotopus

Stempellinella

Symposiocladms

Oreogeton

Prosimulium

Anieletus

Baetis bicaudatus
Baetis tricaudatus

Caudatella

Drunella coloradensis

Dmnella doddsi
Epfiemerella

Serratella tibialis

Cinygmula
Epeorus deceptivus

Epeonts grandis

RhiUuogena

Suivallia

Sweltsa

Leuctridae

Visoka cataractae

Zapada co/umitona
Zapada Oregoiieiisis Gr.

Yoraperia brei/is

Doroneuria

Megarcys

0.30%
0.30%

0.30%

0.30%

0.30%

2.74%

0.61%

Yes
Yes

Yes

Yes

Yes

Yes

Yes

5 PA
8 CG

5 PR

3 CG

PR

24



sue Hame JOSEPHINE CREEK U/S OF FS RD 890 100 YDS
( ..continuedfrom previous page)

8TORET STATIOH C04JOSPC01

Trichoptera

Trlcladlda

Grand Total

Brachycentridae

Hydropsychidae

Lepidostomatidae

LimnephiUdae

Rhyacophilidae

Uenoidae

Planariidae

Micrasema

Parapsyche elsis

Lepidostoma (sand case)

Dicosmoecus gilvipes

Homophylax
Limnephilidae

Rhyacophila
Rhyacophila Betteni Gr.

RhyacophUa Hyalinata Gr.

Rhyacophila narvae

Neothremma

Polycelis coronata

3



AqFiatle Itiwrtvbrvte Ihtta Sumjnary

ProitfCt n>: MTDEIja^COl

STOEtET St^loo ID: COnJOSPCOl
et«ttoo Smatt: JOSFTHINE CREEK U/3 OF FSHD 890 100 YP3

Satnpte type

SI.rB3AM PIE TOTAL OW^ANTaMS
Pcntion at amnplB usc^
Esninatpd niuubet on totnl sample

Snmplmg etTorl

Tnnc

Jaba

Hnbtrai type

EFT abundance
TflXB ncbneaa

Nmnbn- EFT tflxa

Pcrcoit EPT

TAXDHOICC COHPOSmOB
CROUP PERCEMT

KICK
328

56 67%
579

DURATION: 1:13 BflNUTES / 20 FEET

Ncn-uia<rct Una



Aquatic Invertebrate Tsuionomlc Data
Site Name JOSEPHINE CREEK 100 YRDS U/S OF MOUTH 9MILE CREEK STORET STATION C04JOSPC02

Date Collected 7 / 26/2003

Order Family Taxon

Activity ID 03-C213-M

Count Percent Unique BI FFG

Coleoptera

Dlptera

Dytiscidae

Elmidae

Hydrophilidae

Ceratopogonidae

Chlronomidae

Ephemeroptera

Baplotoxlda

Plecoptera

SimuUidae

Tipulidae

I

Ameletidae

Baetidae

Ephemerellidae

Heptageniidae

Leptophlebiidae

Enchytraeidae

Chloroperlidae

Leuctridae

Nemouridae

Nematoda

Oreodytes

HeterUmnrus corpulentus

Lara avara
Narpus
Zaitzevia

Hydrobhts

Ceratopogoninae

Brittia

Corynoneura
Cricotopus (Cricotopus)

Cricotopus (Nostococladius)

Eukiefferiella Devonica Gr.

Micropsectra

Microtendipes

Pagastia

Rheotanytarsus
TfiienernannieUa

Thienemannimyia Gr.

Tiietenia

Simulium

DicrOnota

Ameletus

Baetvs tricaudatus

Diphetor Itageni

Drunella spin^era
Serratella tibialis

Ironodes

Rliilhrogena

ParaleptopNebia

Enchytraeidae

Sweltsa

Leuctridae

MaJenka
Zapada dnctipes

Zapada oohimbiana

0.30%

0.91%

0.30%

0.6 1%

1.22%

0.91%

0.30%

Yes

Yes

Yes

Yes

Yes

Yes

Yes

5 PA

5 PR

5



Site Name JOSEPHINE CREEK 100 YRDS U/S OF MOUTH 9MILE CREEK STORET STATION C04JOSPC02
(. . . continuedfront preinous page)

Tiichoptera

Trlcladlda

Grand Total

Perlidae

Perlodidae

Brachycentridae

Hydropsychidae

Hydroptilidae

Lepidostomatidae

Lininephilidae

Philopotamidae

RhyacophUidae

Planariidae

Doroneuria

Perlidae

Megarcys

Micrasema

Arctopsyche grandis

Hydropsydie

Ochrotrichia

Lepidostoma (panel case)

Lepidosloma (turret case)

Ecclisomyia

Onocosmoecus

Dolophilodes

Womialdia

Rhyacophila
Rhyacophila Brunnea Gr.

RItycwophila narvae

Pohfcelis coronata

1.82%
1.22%

0.30%

2.13%

1.52%

Yes
No

Yes

Yes

Yes

PR
2 PR

1 PR

1 SH

22



Aquatic Inrertalnls Data Sataataxy

Tn^tct ny. MTDt;Q03C04
STOKST Statloo ID; C04JCtSPC(»
Station Baww: J03EPHTNE CREEK lOO YRD3U/S OFliODTB SMILE CREEK
Smnpk type

3(JB3AMPLE TOTAL ORGANI3U3
Portioa of sample used
EUrtimated number in total aample

Sainplinfi efort

Habitat type

EFT abundoace
Taxa lichiwss

Mmnbrr EFT toxa

Pcf cent EPT

TA»}BOIOC COMFOSmOB
GROUP PERCETfT

KICK
329

617

DURATION 2 30 MINUTES / 30 FEET

NcxL ms«rt Uuui



Aquatic Invertebrate Taxonomic Data
Site Name MCCORMICK CREEK 250 YDS U/S OF CONFL. OF LTL

MCCOKMICK CR
Date CoUected 7 /24/2003

Order Family Taxon

8TORET STATION C04MCORC02

Activity ID 03-C211-M

Count Percent Unique BI FPG

Acarina

Coleoptera

Acari

Elinidae

Dlptera
Ceratopogonidae

Chironomidae

Ephemeroptera

Haplotaxida

Plecoptera

Empididae

Simuliidae

Tipulidae

Ameletidae

Baetidae

E phemerellidae

Heptageniidae

Enchytraeidae

Cliloroperlidae

Nemouridae

Nematoda-

Acari

Cleptebnis

Heterlimnius

Lara avara
Narpus
Zaitzevia

Ceratopogonjnae

Brillia

Cricotopus (Cricotopus)

Cricotopus (Nostococladiiis)

Eukiefferiella Gracei Gr.

LoTsia

Microtendipes

Pagastia

Parametriocnemus
Polypedilum

Rheocricotopus

Rlieotanytarsus

Thienemaimimyia Gr.

Oreogeton

Simulium

Antocha '

Hejcatoma

Ameletus

Baetis tricaudatus

Diptwtor hageni

Caudatella edmundsi
Dninella doddsi
Drunella spinifera

Serratella tibialis

Cinygmula
R)ut)irogena

I

Enchytraeidae

Svueltsa

Malenka
Visoka cataractae

Zapada Columbiana

33%

1.99%

0.33%

0.33%

0.66%

1.66%

Yes

Yes

Yes

Yes

Yes

Yes

5 PA

5 PR

7



Site Name MCCORMICK CREEK 250 YDS U/S OF CONFL. OF LTL
MCCORMICK CR

(. . . continuedfrom previous page)

8TORET STATION C04MCORC02

Tiichoptera

THcladlda

Veneroida

Graxid Total

Perlidae

Perlodidae

Brachycentridae

Hydropsychidae

Limnephilidae

Philopotamidae

RhyacophiUdae

Planariidae

Pisidiidae

Doroneuria

Megarcys

Micrasema

Arctopsyclie grandis

Parapsyche elsis

Limnephilidae

Dolophilodes

Rhyacophila Alberta Gr.

Rhyacophila Betteni Gr.

Rhyacophila Brunnea Gr.

Rhyacophila Verrula Gr.

Polycelis coronata

Pisidiidae

9

1

30

13

1

302

2.98%

0.33%

9.93%

4.30%

0.33%

Yes

Yes

Yes

Yes

Yes

PR

1 PR

1 SH

1



Aquatic Inwrtabrat* E

Pi-oJ«?f IDt

STOBZT Statioa ID:

atrtiaa Bin*:

MTDEQaWTCM
Ci>IWCOHCa2
MCCORMICK CREEK 250 YP3 U/ 9 OF COHFL. OP LTL MCCORMICK CR

Stnuplc type

SimSAMPlF. TOTAl ORGANISMS
Portion of Mmiple used
Estimatrd luimbcr in to(nl sinnple

Samplif^ tSoit

Time
EHatooce

Jabs
Habitat type

KICK
3OT

60 00%
5<B

DURATION; 1 30MINirrE3 / 22 FEET

EFT nbimdmice

Taxn nctuicss

Nim^>ef FIT taxit

Percent EFT

TAXDHOKIC COHPOSrnOI
GROUP PERCENT
Koainaixt Uoui

OdODAIM
Eptloneropter

Ptecoptrra

Heteroptera

Uegaloptera
TridwipteTB

LppidoptfTa

Colcoptera

Diptera

7.62%
00%

2? 19%
10Q3%
00%
00%

16 89%
0O%

ia5«%
3.32%



Aquatic Invertebrate Taxonomlc Data
Site Name MCCORMICK CREEK 0.25 MI ABV MOUTH

Date CoUected 7 /24/2003

Order Family Tajion

STORET STATION C04MCORC01

Activity ID 03-C20g-M

Count Percent Unique BI FFO

Acarlna

Coleoptera

Dlptera

Acari

Elmidae

Chironomidae

Ephemeroptera

Haplotajtlda

Plecoptera

Trlchoptera

Empididae

Simuliidae

Tipulidae

I

Baetidae

Ephemerellidae

Heptageniidae

Enchytraeidae

Nemouridae

Perlidae

Perlodidae

Brachycentridae

Nematoda

Acari

Heterlimnhis

Lara avara
Optiosennts

Zaitzevia

Brittia

Cricotopus (Cricotopus)

Cricotopus (Nostococladhis)

Cricotopus bicmctus

Eukiefleriella Devonica Gr.

Micropsectra

Nilotanypus

Pagaslia

Polypedilum

Thienemann iella

Thienemannimyia Gr.

Empididae

Simulium

Antocha

Baetis tricaudatus

Diphetor hageni

Dninetta coloradensis

Drunella spmifera
Serratella tibialis

Cinygmula
Epeorus lotigimanus

Rhithrogeiia

1

Enchytraeidae

Malenka
Visoka cataractae

Zapada columbiana

Doroneuria
Perlidae

Megarcys

Micrasema 25

0.34%

0.34%

0.34%

2.01%

Yes

Yes

Yes

Yes

5 PA

5 PR

23



Site Name MCCORMICK CREEK 0.25 MI ABV MOUTH
(. . . cantinued from previous page)

8TORET STATIOH CO-IMCORCOl

Tricladlda

Grand Total

Hydropsychidae

Hydroptilidae

Philopotamidae

Rhyacophilidae

Planariidae

Arctopsyche grandis

Hydropsyche
Hydropsychidae

Agraylea
Hydroptila

Ocfirotrichia

Doloptulodes

Rhyacophila
Rhyacophila BeUeni Gr.

Rhyacophila Brunnea Gr.

Polycelis coronata

2



Ai^aCic Ia««rtolnte I

Project ID:

BTOKST StMloo ID:

MTDEQ03C04
C04MCOBC0I
MCCORMICK CREEK 25 MI ABVUODTH

ivtty m-.

S»mpU Df

:

03-C309-U

7/24/3O0.^

Stanpletype



Aquatic Invertebrate Taxonomio Data
Site Name CEDAR CREEK .5-.75 MI UP STARK MTN. TRAIL #58 ABV FS STORET STATION C04CEDRC01

Date Collected 7 /i9/2003

Order Family Taxon

Activity ID 03-C215-M

Count Percent Doique BI FFG

Acaxina
Acari

Basommatophora
Planorbidae

Coleoptera

Dlptera

Elmidae

Ceratopogonidae

Chironomidae

Bphemeroptera

Plecoptera

Empididae

Simuliidae

Tipulidac

I

Baetidae

Ephemerellidae

Heptageniidae

LeptophlebiWae

Chloroperlidae

Nemouridae

Pelloperlidae

Pcrlidae

Ostracoda

Acari

Gyraulus

Cleptelmis

Lara avara
Narpus
Zailzevia

Ceratopogoninae

BriUia

Cricotopus (Cricotopusj

EukiefferieUa Brehmi Gr.

EiikiefferieUa Devonica Gr.

Micropsectra

Parametriocnemus
Pseudodinmesa
Tvetenia

OreogeUm

Prosimulium
Simulium

Dicranota

Tipula

Baetis tricaudatus

Drunella doddsi
Drunetta spinifera

Serratella tibialis

Cinygrmiia

Ironodes

Rhithrogena

Parateptophlebia

Siueltsa

Visoka cataractae

Zapada colunibiana

Zapada Oregonensis Gr.

Yoraperia brevis

Doroneiiria

1 0.30% Yes 8 CG

1.52% Yes 5 PR

0.30% Yes 8 SC

6



Name CEDAR CKEEK .5-75 MI UP STARK MTN. TRAIL #58 ABV FS STORKT STATION C04CEDRC01
(. . . continuedfrom previous pcige)

Trlchoptera

Tricladlda

Grand Total

Periodidae

Brachycentridae

Hydropsychidae

Megarcys
Setvena

Micrasema 17

0.30%
0.30%

5.17%

Yes
Yes

Yes

PR
PR

1 SH



AqoAtlc iDwrtobrate Datx Suaunary
Project m: MTDEO03C04 Activity ID;

STORET Stmlioo ID: CO4CEDRC01
Statioo Bama: CEDAR CREEK 5- 75 MI UP STARK MTH. TRAIL WSS ABV FS 55 15 Sampto D»to;

03-C21S-U

7/29/2003

SaidpIr type

SUBSAMPLE TOTAL ORGANISUS
jPortun of sample uned
Cstimalcd niioibef ui Uttal fuunplc

SaiiipbiiR effort

Olalance

Jab*

Hflbttat type

KICK
339

45 00%
731

DURATION: 2 10 MINUTES / 20 FEET

DOHUABCE

EFT abuodance
Taxa ncluic««

Numbo EFT t«xa

Percait EPT

TAXOHOMIC COMFOSITIOl
GROUP PERCEWT
Nan-insect tffiia

Odonata
Ephaaemptaa
Plrcoptcia

Hrtatjpicra

Hrgaloptem
Tnchopio-a
hcpitloptcra

Diptera

ChnrnicnnklAe

7 90%
000%
26 44%
H 59%
00%
00%

15 a 1%
00%

3 65%
14.59%
17.02%

3% 30% 40%

NoD-iiiAect taxa SOdonata
to Hrtra'optero McBflloptcra

Coiroptera D Diptero

60% sent locm

BEphoBcnjplcia nflecoptera

Tncboptna O Lepidoplcra

n ChirrnKunidae

WMCnOWAL COHPOSITIOI
GROUP



Aqnatlc Invertebrate Taxonomic Data
Site Name STONY CREEK ABOUT 250 YDS ABV FR 5490 XING

Tajion

Date CoUected 7 /24/2003



Site Hame STONY CREEK ABOUT 250 YDS ABV FR 5490 XING
(. continuedfrom previous page)

STORET STATION C04STNYC01

Trlcladida

Grand Total

Rhyacophilidae

Uenoidae

Planariidae

Rhyacophila Betteni Gr.

Rhyacophila Brunnea Gr.

Rhyacophila Iranda Gr.

Rhyacophila narvae
Rhyacophila Verrula Gr.

Neothremma

Polycelis coronata

8



Aqaatlc Ia*«rt«br«t« DmtM Satatamry

Prajact ID: MTDEQa3C04
8TORET StMUtn ID: CO43TTIYC01
8tatfan HBOie: STONY CR]



Aquatic Invertebrate Taxonoinlc Data
Site Name STONY CREEK 0.25 MI U/S MOUTH 9 MILE CREEK

Taxon

Date CoUected



Site Mame STONY CREEK 0.25 MI U/S MOUTH 9 MILE CREEK STORET 8TAT10H C04STNYC02
{. . . continuedfrom previous page}

Rhyacophilidae



Aqu^Uc lovartebr*!* Data SummKry
Project ID- WrDEQ03C04
STOKBT StMtoo ID: C01STNYC03
3t»ttog H^ttm- STONY CREEK 25 MI U/ 3 MOUTH 9 MLE CREEK
Smiipk type




